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mm 2 0 0 3 - 0 5 5 9 1 0 ^- V : 2/ 

[0 0 0 1] 
[0 0 0 2] 

TFT (Thin Film Transistor) ^^(OUBB^^^^y ^- ^l^X'^-oX . 
75^ -^x.^'. iJ^-m^X' 1 0 0 X 1 5 0 X 3m&(D/\^m<7)m^B^7f:^^^-)i^^^ 

i-^m^Bm7r^'ei^'^-)]^ii^ mx.i£. m^mmm^j:t'<Dm^m^<7)m7f^utLx 

fn<mm^tix^^^o 

mx$)^o 

mmi^TT^i-^ n '<>t%(r>w.^BWr-'^i^ ^- yy^\t^ ?tB^B^7j^^^°^-^i^ loot. 

WfMW^m. 1 1 0 . Wmm^ l 2 O <5: , YV4 y ^ \ Z ^ hi. Y-Y 
Yy^^^l 4 0 txmWL^^ho 

H 1 1 ti, m 1 ti^-TM^^^^'^-^i^ 1 0 Q(o—n<omvmk'k7f-^mxh^ 

o 

Hi 1 icf^i-J: 9 vRb^b^^^^'^^^h 0 Ofi, V h ^^^tttcffM^tL^^ 
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mm 2 0 0 3 - 0 5 5 9 1 0 ^- v I 3/ 

[0 0 0 3] 

^mm^mmv^yj:^^ (tft) ^^l. ^mm(^mmY'7y'j7.^ (t 
FT) <oy-xm^{±. M^m^ (iToi) ii^M^n^o 
tfz. mmmM (itod t^mmM m\p\mM. itz\>tu^ynMtii\'^ 
(IT02) t<7:>fi\\,ziu^smmx^i>hith(r>x\ mmmM {iTo \) 

iimM (IT02) t<Dmzii. WL^u^^ (clc) >^'^^fiffi6iJt-^M$n^o 

^^tC, ^Jlh^^vy^^' (TFT) Oy->^m5^t*iim® (I TO 2) t 
coracfi. (Cs) ii^^m'^fiho 

m 1 0 H^1-^RH^H^^/^°^>;^ 1 0 0 tiiov^-c. ^iJ^Tfolt^Kfi^ ti.7t:^®^(7)^ 
mVyyi/::^^ (TFT) o K W-i' >mMti. ^ K^ii V U y m-^B. (mm 

tfz. nij\^i<znm^titz^mm^zioif;bmmhyyi^'^^ (tft) coy- 

h#^#tG(±. 17K¥^^b*Fb1. ^f::^[6]<7)#®^<7)^Mb^>v;^i5' (tft) 

[0 0 0 4] 

-9 (R • G • B) ^Stc, YV^ > K^-^^^" 1 3 0 , J: C/. h K^^/^' 

1 4 0 ^Mt^ • mm-r^o 

mm (I TO 2) iz^mmm^m^-r^o 

ttz. mmm^l 2 0(i. KU-f > K^-f 3 0 tr- h K7^^^'l 4 0<?) 
m?i^SJ±^. VU^ y Vy^ 3 0 tr- h Vy^y^l 4 0 tiztiLxm^ir 
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4/ 



i> o 

[0 0 0 5] 

l7K¥^^Bfr^. (TFT) ^:ty tir:bMmn^mf±^m>X 

m^tr. mmh^yi^^^ (tft) i:i-yii-t^o 

mi&L, :t ><h ^tL/::?fM h ^ > vy^^ (TFT) ^^^^LT®^m^l (ITOl 

) tcMM-f-mffi^enjUpL. «^iiM^i-^mm^»#ii^^ mmmm (it 
0 1) t^iimM (I TO 2) t(om(Dm^a^m (clc) ^rF>'f^<7)mi±t35£m 

(i^T. :S®tt<7)pgfPmEEtv^9) izmt^^^ ^ ^ izLX\^^ho 
[0 0 0 61 

i^i^TFTor- h • y-^miz^^mm-m (Cgs) 7!)^'#^£i-'i>^c*:)t3> srm 

h^^vy^^J' (TFT) L/cf^tc. «l<7)r«^M (Cqs) i-^^MmW. 

m(OmJ±iim$)}ir^o (Cgs) t-«t'5>«i3E^»!Js:A Vfi, TIE ( 

1) ^t:'^^:h-'i>o 

[mil 

av = Cgs/ (Clc + Cgs) xavg (1) 

iSL. AVG^i^ mmh^yi^;^^ (tft) Ti^^^^OS^i:, ;^-7<7)0#(7)>r'- 

z(DXoiz^ mm^zm^BiiZ^n^ti^ms. (bp*,, ii^m® (itod 
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EE) ti. Ki^-r^-fs-^^ (D) i>zmnLfzm^Bmamf±.^^<h AVfz^mm-r^o 

M^m® (I TOD <^mE(i-ecojl!l<^f«#K<^f^^l3J: O'^^Hj-t-S)?!!^' 
^ ZZ-^'ltmii^mfD^^^^mmh^yi^'T.^ (TFT) (7)^- h • V-^PbIcO 

[0 0 0 7] 

-etr, *ams (I TO 2) tcen^jD-r-smE (vcom) (i, ^RH^aen 
^)p«EEo4'>L>'fst;ix^$^tL^-^:^-e^^7:>\ (I TOD (omj±^m^e 

m\im&^zHLXAYfzifmw}-t^f2it>. iEmii<om(^mmmm (itod <^ 
m&t^mmm (1T02) oma (vcom) t<Dm(7)m^mt. PMi±(7)n 
(Dmmnm (ITOD <7)mEE^:*iimM ( i to 2) <Dmj± (v c o m) tco 
r^<7)mf3z:M/^'^^s;^ i) ^ iEm\^(om^tnm±(Dm^^tv. mMmm ( i t o 2 ) 

3 0 H z (DmMx-m&M^-^^^'it-r^o 19 . 3 0 h z oj^flg-e^^Mia-vJ^mjE 

[0 0 0 8] 

^(Dfz^^ ^wmM (I TO 2) tcenjtin-r^mjE (vc om) HuizEomjE 

C<^*iim;^ (IT02) \zt\iM-thW±. (Vcom) ^P^O:^-^ 

tcepjp-r^mffi (vcom) i:m^'r^<D-fy^-m^x$>^. ^<Dm^iz^ m^:H 
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^c)v>T, ^mmm (1T02) KWMir^w.j±. (vcom) ^m^-r^y^ii^^ 

[0 0 0 9] 

1 ] 

#r?3¥8 - 6 3 1 2 8-^l>$& 

2 ] 

#r^¥ 10-246879 
#r?a¥8 - 2 8 6 1 6 9-^<&^ 

[0 0 1 01 

L-^^L^^-^^h. t^ly-i^:d^^tj}X\ ^Mmm (IT02) ^WMt^M^ ( 
Vcom) S^p°naiWB#^Z'^l^<7)^RH^/^":tW^^^C^f ^'J^^^T&^'^b 

[001 1 1 
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[0 0 12] 

y^mx$)'o. mm (a) {ijEffiii. iHiiii (b) iimmmx$)^o 

L T 1^ ffl $ ^ ?^B^H ^ V - ;l/ ^ ^ o 
HI 1 tC^ffl^B^B^^^v^-.'l^ (TFT- LCD) tl*5i/^T, r^B^^^^^"^-^'!^ 

[0 0 13] 

CC-t:\ — :^<7)^^i 0(i. ^i|x.(f\ li^m® (ITO 

1) . mmy^>i^^^ (TFT) l|7&^f^B£^tL. i/j. 'ftfe:^(^^1gl Hi. m 
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x.(df. ify:^&u-^-hJi^^. ^mnM (I TO 2) . ij ^-y ^ )\^^mmm^ 

-1i(r>mWL 1 0 ± t:: (i . ?Sh^b K ^ 2 0 Ti^^tift ^ tiT io '9 , >l coiSe^a K ^ 
ys- 2 0 (i, 11 1 0 tc^i-^^$lHW^fi 110. WMM^ 120, 
vs i 3 0, iifeO^lC, h K7-r/-?l 4 OO^ts^^. 1 7^1*1 tc^«L/i^> <7) 

T'^)^o EI 1 (cisv^-c, DTi^'KU'-r ^-fs-^^t^. G:/)^r- vm-^^^jfi-t 

o 

i/c. — :^<7)*;|S1 O^O^tlSlCii. 7 Ix^v7-;HB#^^^3 0 75^^^^$;}xT:fo 
f). C<^-7l/^vr;uge^»«3 Oitifi. iSJnl^i^. y 

0 0 (7)^fflfiiiij^(i. mio. mi 1 till c-e^^o-e, nBt<Dumii^mt^o 

[0 0 14] 
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[0 0 15] 

I2i2{i, ^Mmm.mi^'&'S:mmir^fzib<Dmx$>i>o I112-C(d:. 17K¥ 

yfj:t) -Cii. ^M^OS^mS (ITOl) (fiP^. ^KU^^m-^iaD) fri 

iEfei4oi5gpmi±7!>^'en^jn^n^ ttiiiz^ ^mmm ( i to 2 ) i,znm\i<7)^m 

mJ±. (Vc omL) ■^^^^m^i^^o 

mmm (itod iznmiii<7)^mm&:^mM^ti^tti>i^z. ^mmm (it 

02) iZlEm\i^^MMi± (VcomH) ^^mu^ix^o 

-e-LT. k 7 Ix-AUilMi-^ (k+1) 7 1/-A<7)^^#@<7)^^ > (fijx. 
{i\ 1.3. 5^^>4^i:0 -^-{i^ (ITOl) 

pmi±7{>^^eni]n$ tL>i) ^ i: 4> *3imM ( i t 0 2 ) {ziEm^(7)^mmj± (v c 
omH) ^^mu^fi^o 

t fz. 'f^m#g <^ ^ > mx.it\ 2 . 4 . 6 ^ -r > 5^ to x^t. ^mmcom 
mnm (itod i<z]Emi^m^mmj±:^'WM^ti^ttiiiz^ ^mmm (it 

02) tcft@14<7)*ii«ffi (VcomL) :/)mm^ii^o 
[0 0 16] 

1 0 oc7);^}t^^^fiJt(7)j't-iPjjtz^'^ (2 10. 2 11) ^mim^n^o 
^y^-mm (210, 211) (±. bmh^^v;^^ (tft) ^mt. ^ 
r^-mm (210, 211) cd^mf^^v^^^' (tft) cov-j^m^ti. 
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mmmm (itod ^zmm^ti^o 

ttz. mmmm (itod t^mmm (1T02) t(7)mi>zm^mm&if^ 
ti^c7)T\ mmnm (ITOD t^mmm a to 2) t(Dm^zi±. iu^a^t. 

(clc) (Ei^-t^-r) ^'^mm^zi^m^i^^o ^h^z. mmhyy-y:^^ (t 
FT) <Dv-xmmt^mmm (1T02) <h<^r^tc(±, mfMm (cs) o 

1114 (i. ^mm(ofm(7)y^-mmmzm'^t'm<7)--M^tmir^fztb(Dm^m 

-^M. ^(rym^x^\t. ^^^Wr^W$.n\z^ 8 x 6 j@<7)iii^2 o 0 Ti^^Ktt^n. 
-e<7)^^5[j^^lIit<7)^VffiiJti4^<7>iS^5 -®^2 1 Oi:. 4^<7)^5'-"^ -®^2 1 1 
t ^eeetfc^^ti^.^^LTv^^o ^t^c. C10|lI4tiJoV>-c. ISOtiK^^^K 
1 4 0 (iy- h K7^/<, I TO 1 (ili^S^^^-r o 
ioiii4 tc^-r^ij-eti. iS'-^-®^ (2 10, 2 11) <7)^liM h ^ > ^ 
(TFT) «7)^- hm^fi, ^^^^^Jtl*l<7)^®^ 2 0 Oic^^ffi-^mffi^tt 
Itf -5)^- h^-^i^ (G1-G8) K^m.^^^o 

x^-b-x^wh. ^'\-m% (2 10, 2 11) (D^nm.Y^yV7.^ (tft 

) c0KW-f>SM{i. ^fflO Kl^-r >M-^|.t (DO, D7) tc^l^^tt, ClOll 
ffl O KP'f V'ff-i-^ (D 0, D7) icfi, KU-f > K-7-r/^ l 3 075^t>. 

ffi (7) r^i CO j£ :i; (7) p^p (7) p^pmj£75^'mi& ^ tt ^ o 

[0 0 171 

DO, D7) tC^+LT, IE^14. v^(i:^.;^14<7)|5^p^j±-e^ o *:*;;P^P 
^75^ K Ix-^ > K^-r^n 3 0 5i)-^4lfflO KP-f y-ff-^i^ (DO, D7) IC^^L 

C<^lI5lCi3V^T, ||l^<^^^-®^2 3 0 ^, m2W(D^<-mm2 3 1 
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thi^^^K, 1114 tc:^i-j^B^H^^/N°^wL'-e{i. miu<D9'^-mm2 3 o{t. n 
mv'yy 7.9(0 Y-ymM-hK gi. gs. gs. GKDY-vm'^m^zm^ 

(DY- YWMiiK G2. G4, G6. G (Of- V it^n^^^^^^nh V < ~m 
[0 0 181 

EI5tCi3V>-C. *?*^^^it2 0 0l*IO#®*tCiE^tt<^|5gfMmJE75^^*§aii 
Kht^\,Z^ ^2#0^5-®^2 3 1 <7)^Mh^>v>^^5' (TFT) (DY- Y 

mmztnw^i^^^^m^nK. (cf) t^^^h i gh\y^)vtf£^ ^ m2U(Dy^ 
-®^2 3 i<7)?iMh7>v^^ (TFT) 7&^^^>L> mnn.mz^ iEm^<^mi 
±mmm.^ (sf) 5i>^mn^tL^o ^(o^^^^z^ ^mnmzm^^nh^m'm^ 

(Vcom) {i, :P>3lt4<7)itami± (VcomD X^hho 
-^(D^ik. nmVyyV7.9 (TFT) tti:ht. fj idii L Tt: =t d t::. ^5'"^ 

f) .h^^^o 

iBj^itc, mm7rMm2 0 0i*i(7)^ij^tc:ftMl4<7)p^pmi±7:»^'»§iiitL-5>t 

^ Iffcor^ -lli^2 3 OO^iM h ^ (TFT) (DY-Vmmz 

mw^ith^^^^WS. (Gf) 75^' H i g h U-^^Pi:^ ^l .^<^r^-®^ 

2 3 o<7)?i!^ h (TFT) 7&^^>L. mmnM\z^ pM^omi^mm 
mffi (Sf*) T^^enjp^tL^o ^<Dm^^\iz^ *jim^tceniD$n^^iimi± (v 

com) (i. iES14«0^jimi± (V c omH) -e^)^o 

(TFT) 7&^^5i--7tJ5:^ L J: 9 t:: ^ 
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f *) t^j:^o 

|ll5tCi5V^T, mi HZ7Fi-'W.^mmM (Clc) ^«#» (Cs) 
<h(i. — o<7)#M^i^ (C) -C-^LTv^^o 
[0 0 19] 

iii5n^-tJ:9t^x ^nmofm-cii. (pf) <!: (pf *) <Dmj±:dm^am 

CO — I^J ^ ^ i" El -e ^ -2) o 

^jx.(i\ m 5 1 ^<7)is^#oiii*m®<7)mEE (Pf*) {±, Eieic^ 

-tt^ryy' (OPi) (-) t^A:;':^^. tfz. m2n(7ymmw<D 

mmm.m<omE. (pf) (i. mec^i-^i-^T^^" (op 2) <7)^^^$k^^ (+ 

tfz. ir^ry-f (OPi) <7)#^$55ST- (+) t^ryy' (op 2) <7) 

RtsJroT- (-) *ii«^c7)dfcii5f5: (Vcom) :/}~^Xt}^ti^o 

Hie tC^-rHIS&i^iSV^T. R 4/R 3 =R 2/'R 1 . J: O^'R 8 /R 7 = R 6 
/R 5(Dm^.-/)^^:h t^. -^^yy-f (OP 1) ^ii-'bJi. (V c om-P f *) 
(r>'m±.i)^dMri^ft^ ^^ry-f (op 2) (Pf-Vcom) (DWi-if 

^n^<7)«EE{i. ;^-^T>-7° (OPS) \zX-n^^. ^^ryf (OPS) 
^ti. (Vcom-Pf*) = (Pf-Vcom) htah^o^^. VcomR<^ 

[0 0 2 0] 

^ii«JE^fiKll{f& 2 5 0 fi. A:'J$tL^ V c omR<7)«I±tz^cfi;. IEMtt<?) 
*amEE (VcomH) :P,;gtt<^)*iimffi (VcomD ^^^-f'&o 

2 5 Oti, iE^14co*iimi± (V c omH) t 
:P,M1±<7)itj§^|£ (V c o mL) i:(7)rBl<7)mi5llV 1 (= V c o m H - V c o m 
L) ^ria^t L, iE^14<7)^amaE (V c o mH) ^ V c omRcomBE^I-'So 

L;t:75*'oT, Hie 60IlIj^T'{i. ( V c 0 m- P f * = P f - V c o m) <i:^J^ 
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Xo^Z^ IE@tt<^*ii«EE (VcomH) PM^O^MMS. (VcomL) 
^tX\ ^mmm (ITO2) (Vc om) n^tL-r. M^^^d:m&:^m^B 

[0 0 2 1 ] 

mM<^mJE (Vc om) {±. lEM-ttO^iiSjE (V c omH) /6-<^?#,^14<7)^ii 
mffi (Vc omL) . :^®tt<7)^tjs^|± (Vc omL) ^-<bAE^^<D 

^MMJ±. (VcomH) iz^mt^o 

Lfzi)^'^x. 116 tc^l-mi^niji/^-c. t^r'yy' (OPi, op 2) CA:':; 

^ti^^mmm(Dms. (vcom) {i^i*-r^75^ ^5^5-®^tcptp«EE (m 
n$>^^^iinm^<7)mmmm) ^m^&^fzmz^ mmv^yzy'T.^ (tft) 

Lfz^^-oX. V<-m^<DMmM^<7)m.J±ii. *aiEfe<7)«i± (Vcom) 

tfz. mii<om2xmmLfzXo ^i.^<7)^-^-®^2 3 0, 
^<Dfz^^ r^ir^^m^x\t^ (sw) ^f^tt. (M) 

m; 0. ^(7);^^ (SW) . :t7^$IJf5|] L. :^^ryy° (OPI) o 

<7)mi±7&^'en*p^tL, ;&^o, :^-^T>-7° (OP 2) m^Knm- (+) t^. mi4 

[0 0 2 21 
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m7 i^zTf^-rm^ii. ^^r^-f (opi) ^o^^s^jst- (+) ^amBE^ 

^ll]IE§2 5 0 75^'bth:':$tL^IEii'ttOJtji^E (VcomH) Ti^^epJ^P ^ tt. 

yy-f (OP 2) <7)^ei^i^ (-) *ami±^^iiis&2 5 075^^tti:'j^n<i) 

(VcomL) 75^mP^tL^,i5;T% SI 6 tz^-TIUSS 

o 

X^ii-X^taii^h^ W-&\^fzX.o^z. ^mtmMljil^t LX . mm<Dm 2 l/Zfr^tyj 

m^um-r^m'^iz. ^mmm<omf± (vcom) ^mm-t^fD-c. Ei7tc^i- 

Uli^T'ti. ^^:ti^^flit2 0 0i*i<7);§.lj^tcOT14<7)P^pmJE75^'»§iittt^^ 

§;H(7)^, :t^T>7° (OPI) (-) tzy^ -iS^coiii^m^cT)^ 

EE7&Wn> ^^v^(±. ^^«^II^t2 0 Ort<7)#iii^tc:fe;|l'r4<^PWP«l±75^»^ 

ii^ itioc;^. :t^ry:r (OP 2) <^i^^^s^d^ (+) tc^j^^-M^o 

mmw.m<7)'m&^^mu^ti^j^oiz^ x^-;/^ (sw) ^^u^-r^'jz-STi^ab'&o 

[0 0 2 31 

n u/i^m-e^f}, IWim (a) {ilEMIlI. 1^111 (b) fiiilBHI-e^^o 

BIS t;^-r?tH^H^^^v^-;Ki, Igji tc^i" 1 o^otRa^ K^^/^'2 otc^tx. 

■e. liluc^f?SB^B^^^vi-;wi:5|i^-r^o 

US tC^-r?SB^^^^V^-''K7)'?-<7>jtfe<^«^{±. la 1 tC^-Tv^B^H^^^Vi 

- ;i/ Isji: -e ^) ^ <7) -e-SiS <7) IJ^BJ (i^^ H^-r ;i> o 

---e. vi^B^B K^^^^'2 1 fi. EI 1 0 tl^l" K l^-r > K^-r^-f 1 3 0<^Mflfe^ 
rti^L, ?Sb^b K7-^/<2 2 fi. mi Otc^l"^- h K^-r/n 4 0OM^^I*ilS 

■t^o tfz^ mi o^zjf.irmTfMm^mii i o. isxx/^ m^niaii^i 2 oti, 

b^bK^^^^'2 1. tfzli. m^mV^^ ^^2 2(0{}^-^j: < tii—1jK\^m.^tiX\^^ti 
(fctv^Ti^ EIS ti^l-KtB^^^^vi-^i^T'fi, H 1 0 tc^-r^^$iJt^^S I 1 

otifl^H^ K^-f/^' 2 ui, sfj. HI 0 iZTT^-rmmM^ 1 2 oiim^mV^^^^2 
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2 ICrtj^^tLTV^^o 
[0 0 2 4] 

^^•{^ ^ tm L fz m^mmTf^ v ^ - ;w ^ ig^ prt^-r- ^ ^ o 

-r^fzi^omx^^o 4'io\ IiI9-t:{i. l7K¥^*-7^> O^lkT. y^> 
li\ 1.3. 5y-(y^j:t') Tit. (ITOl) dP"^. 

x.{±\ 2. 4. e>y^yti:t) x-kt. ^mm<r>mmvM (itod 

tfz. k y u - 1. {zM^-r ^ (k+i) y iy-i^<7)^^^^<Dy 4 y m^i£ 

. K 3 . 5y^ y^j:t') Xii^ #®^<7)®^m® (ITOl) KMUi^m^m 

(±> (ITOl) ^z]Emit(Dmmm,j±-^^mu^ti^o 

L:d-L^j::A^h. ^MMmM^iXli. ^SSM (IT02) l^zmu^tl^^Mm 
f± (Vcom) {i— ^<i:$tL^o 

[0 0 2 5] 

z(7)Xi^z^ ^mM,W:MW^-}^ii. m^Mm (itod i^zwi]\i^ti^MJ±.(om 

^ {± N ^ >R$s-^75M£ffl oTb^T-^ ^ o 
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